


































GBH International
2 Friar's Lane

Mill Valley, CA, 94941
Tel: 415-388-8278; FAX: 415-388-5546

e-mail: GBHINT@aol.com

Office of the Secretary,
Consumer Product Safety Commission,
Washington, DC 20207–0001

March 28, 2005

Dear Sir/Madam,

I would like to comment on the proposed regulatory activities by the Commission associated
with the fire safety of mattresses.  As a fire safety professional, I am very pleased that the Consumer
Product Safety Commission is taking the leadership in attempting to provide fire-safe mattresses for
all Americans.  I strongly believe that this has the potential for considerably lowering the number
of fire victims associated with mattress burning, especially children.  I have also been able to
comment on the activities of the California Bureau of Home Furnishings and Thermal Insulation,
and the attached three documents represent public input I have given the Bureau.

There is no doubt in my mind that having a fire safety requirement for open flame ignition
of residential mattresses is a critical and worthwhile activity, which will improve fire safety.  I am
somewhat concerned, however, that the requirements could be made much safer with some small
changes, consistent with the original petition by Whitney Davis and with the spirit of California
Assembly Bill 603 (the Dutra bill).  I want to make several points (similar to those made earlier):

* The NIST tests have shown that it is possible to meet the maximum 200 kW in the fire test
by using standard (non fire retarded) foam with a barrier.  In fact, that was one of the results
of the original NIST work: the “fire-safe design” mattress in NIST Technical Note 1446,
"Estimating Reduced Fire Risk Resulting from an Improved Mattress Flammability
Standard", by T.J. Ohlemiller and R.G, Gann, 2002, was identical to the standard (unsafe)
residential mattress, except that the only fire protection was the use of an external barrier
(while retaining all non fire retarded foam inside).  Using barriers without protecting the
foam underneath is extremely dangerous since it is well known that the bulk of the fuel (and
thus, the bulk of the resulting heat release) comes from the padding (foam) in a mattress.
Thus, the use of a mattress with unsafe padding or foam has the potential to create a severe
fire if the barrier is breached.

* It is well known that children often play with implements that can result in broken
barriers/tickings.  Moreover, a very significant fraction of the fires staring in residential
mattresses are started by children playing.  Such children may well damage the mattress
ticking “as a game”, thus exposing the unsafe padding or foam.



* It is thus imperative to require some level of improved fire performance of the foam (or
padding) itself.  My recommendation would be that the padding should the level of fire
safety represented by the padding requirements in the draft February 2002 proposed edition
of California Technical Bulletin 117.  This will significantly lower the heat release rate of
the padding.  Paddings that meet the current version of California Technical Bulletin 117,
dated March 2000, do not offer any significant improvement in fire safety or heat release.

* Recent public presentations by CPSC staff and associated conversations suggest that the
Commission is heading in the same direction as the California Bureau with regard to its
intended regulation of open flame ignition of upholstered furniture.  If that is the case, it
would be perfectly satisfactory, from the fire safety point of view, to use a CPSC test as a
way to ensure improved fire safety of the padding rather than use a California proposed test.

* I am a great supporter of consensus codes and standards.  I am a member of the NFPA
Technical Committee on Fire Tests and the recording secretary of both the ASTM committee
on fire standards (ASTM E05) and the ASTM subcommittee on fire standards for furnishings
and contents (and its former chairman) (ASTM E05.15).  I am also the chairman of the
NFPA Technical Committee on Hazard and Risk of Contents and Furnishings and a member
of the NFPA Technical Committee dealing with fire safety of contents and furnishings for
the NFPA 101 Life Safety Code and the NFPA 5000 Building Code.  CPSC has long been
working with ASTM E05.15, which is the logical committee that could develop a fire test
standard for upholstered furniture and/or mattress components.  In view of that, I introduced
a draft standard test method based on the California draft February 2002 proposed edition
of California TB 117 in June 2004 into ASTM E05.15.  The subcommittee members voted
not to discuss the document but to wait until the next meeting.  At the next meeting,
December 2004, a motion was made and passed, stating as follows: “That subcommittee
E05.15 cease and desist from any further work on the proposal presented by Dr Marcelo M.
Hirschler regarding the revised California Technical Bulletin 117 draft Feb 2002 proposed
test method.”  Clearly, the avenue for a voluntary consensus standard test method is closed
at ASTM, which makes it important that such activity take place at CPSC.

* As I have already stated publicly, work at CBHF has demonstrated that the NIST burner
(used in CA TB 603) is significantly less severe than the burner in the ASTM E 1590/CA
TB 129 test.  Thus, I believe that using the CA TB 603 fire test instead of the ASTM E 1590
fire test for rulemaking is not fully representative of what was intended in AB 603 and will
be much less effective increasing fire safety in California than was intended by the
Legislature when it passed AB 603.  Please consider using ASTM E 1590, with a pass/fail
criterion of 100 kW, as originally envisaged in AB 603 instead of the now proposed fire test
for rulemaking.  

* It has been technically feasible for many years to develop mattresses that meet the
requirements of CA TB 129, with a pass fail criterion of a peak rate of heat release of 100
kW.  Thus, this pass fail criterion of 100 kW should remain the requirement for rulemaking
of mattresses.  Analyses that I have conducted, following fire tests, have shown that
mattresses that meet the requirements of the test in ASTM E 1590, but with a pass-fail
criterion of 250 kW can easily cause a small compartment (even one with a minimal amount
of combustibles) to reach flashover very quickly when ignited with a realistic ignition
source.  This work was published as: "Fire Safety in Detention Environments", Marcelo M.



Hirschler , Fire Risk & Hazard Assessment Symposium,  Fire Protection Research
Foundation, June 20-22, 2001, Baltimore, MD, pp. , NFPA, Quincy, MA.  Tests that I have
conducted indicate that heat release rates of significantly less than 200 kW were obtained
with mattresses available in the USA in the 1930s.  We should be able to provide technology
in the 21st century that exceeds the level of fire safety from the 1930s!!!!  This work was
published as: "Mattress/Bedding Fires:  Statistics and Fire Data Associated with Recent
Experience", M.M. Hirschler, Fire and Materials Conf., San Francisco, CA, Jan. 22-24,
2001, Interscience Communications, London, UK, pp. 129-140.  Research that I have
conducted has shown that mattresses sold in the United Kingdom have been able to be built
with padding materials of vastly superior fire performance than the padding materials in
general use in the USA.  This work was published in: “Flammability of Mattresses: Recent
Fire Test Data and Implications”, M.M. Hirschler, Business Communications Company
Eleventh Ann. Conference on Recent Advances in Flame Retardancy of Polymeric
Materials, June 3-5, 2002, Stamford, CT, Ed. M. Lewin, pp. 280, Norwalk, CT, 2002.

* The work conducted by NIST, in NIST Technical Note 1446, "Estimating Reduced Fire Risk
Resulting from an Improved Mattress Flammability Standard", by T.J. Ohlemiller and R.G,
Gann, 2002, showed that a mattress where the only fire protection is the use of an external
barrier (while retaining all non fire retarded foam inside) can lead to a peak rate of heat
release of 750 kW (Table 4, page 45, Note 37), even though the mild NIST burner was used.
This mattress was the one NIST considered to be a "fire safe design", which was actually
unsafe when fully tested.  Thus, it is critical to ensure that such mattresses are safe in
realistic fires and that the use of mediocre barriers is not the only fire protection afforded the
consumer.  Therefore, the use of a very long test period is critical to ensure that unsafe
mattresses are not used: the peak rate of heat release was achieved after more than 30 min
of testing (this does not address the ignition source).  Thus, the mattress fire test should
indeed be followed for 60 min, for safety’s sake.

* In order to ensure that a mattress is really safe in the event of fire, rather than just providing
some delay in ignition, a sufficiently long application of an ignition source is critical.  Work
by the Combustion Behaviour of Upholstered Furniture (CBUF) project indicated that “It
is important that the ignition conditions (size of ignition source and time and point of attack)
during standardised testing, will not influence the results of the hazard analysis.” (B.
Sundstrom, “CBUF - Fire Safety of Upholstered Furniture - the final report on the CBUF
research programme” - European Commission - Measurements and Testing Report EUR
16477 EN, Interscience Communications, London, UK, 1996, p. 65).  From that, CBUF
authors conclude that the critical fire safety considerations are based on the heat released
once a “detectable fire size” of 50 kW is reached and they call the period from application
of the ignition source until a detectable fire size is observed as the “ignition period”.  They
further show that testing with an ignition source that is too small can lead to a false sense of
safety, while testing with more severe ignition sources leads to very similar heat release rate
curves.  Therefore, the time of application of the NIST burner should be increased to obtain
a realistic representation of the fire hazard of mattresses.  Ignition source application times
of 50 seconds and 70 seconds, as used in CA TB 603 and in the proposed CPSC test, are
insufficiently long to give a needed margin of safety.  It is important to note that the so-
called “safe” mattresses tested by NIST using CA TB 603 (in NISTIR 6497, mattresses 3 and
4) did not reach the “detectable fire size”, indicating that they were not really fully ignited.
On the other hand, that same mattress 3 gave up to 750 kW when the cover fabric/barrier was



breached (NIST TN 1446).  Therefore, clearly the duration of application of the ignition
source was insufficient.  I strongly recommend that, if the proposed fire test is used, the time
application of the ignition source be increased (for example to 180 seconds, as in ASTM E
1590 and CA TB 129).

* The proposed test method provides only 2 test configurations: a furniture calorimeter and
a “California” room, such as the one in existence at the California Bureau of Home
Furnishings and Thermal Insulation.  Other full scale fire tests, including ASTM E 1590,
ASTM E 1537 and ASTM E 1822, as well as the traditional California technical bulletins
(CA TB 129 and CA TB 133) all permit the use of three test configurations: the two
mentioned above and the “ASTM” or “ISO” room.  The size of that room is 8 ft x 12 ft x 8
ft high, or 2.4 m x 3.7 m x 2.4 m high, with a door in the center of one of the narrower walls.

* There are at present several fire test labs capable of conducting such tests and many of them
use the more popular “ASTM” room (or “ISO” room, with).  Permission for use of the
“ASTM” room would provide much better flexibility in testing in two ways: (a) more labs
could conduct the test and (b) the test specimen could be located more conveniently in the
middle of the wall opposite to the door and the ignition burner handle would then not have
to be cramped but would protrude out the door.  This would increase the facility of testing.
The interactions caused by the radiation from the walls are negligible for heat release rates
of less than 200 kW.

* It is also important for CPSC to consider a problem that has become evident regarding the
regulation in California.  The state of California is unable to place mattresses of sizes other
than a “twin” (or single mattress) in its fire test facility (with a “California” room).
Therefore, all testing in California must be conducted on “twin” mattresses.  This leaves a
potentially large loophole in case a manufacturer were to choose not to develop larger
mattresses that are as safe as the “twin” mattresses, since the state would be unable to verify
the safety of that mattress.  Thus, testing of mattresses should be able to be conducted on any
size mattress and should not be restricted to “twin” sizes.  This could also be solved simply
by changing the test environment as discussed above.

* At the same time, CPSC might also want to consider preserving the possibility of applying
the ignition burner at varied locations along the top and side of the mattress, to ensure the
uniformity of the fire safety measures used.

* Melting and dripping with the formation of flaming drips is a severe fire hazard and should
constitute a criterion for failing a system.  When flaming drips occur they can cause the
ignition of materials or products on the floor and spread the fire easily.  Moreover, materials
that melt and drip away from the flame (unless the flame is applied directly from above)
"cheat" the test by appearing to meet the requirements but, in effect, not really "burning"
under the test conditions, while they would burn under realistic fire conditions.

* In conclusion, I recommend the following:

(i) Incorporate a requirement for the mattress padding/foam to meet a certain level
of fire performance, for example at least the draft February 2002 version of CA
TB 117, to limit the heat release possible in the bedroom. 



(ii) Replace the proposed fire test with ASTM E 1590/CA TB 129, using the pass-fail
criteria for CA TB 129 (mainly 100 kW).

(iii) Use as the pass/fail criterion for peak heat release rate a heat release rate of 100
kW, irrespective of the fire test used.

(iv) Use an end point criterion that ensures that testing is not abandoned until one of
the following criteria apply: (1) there are no visible signs of any type of burning,
(2) flashover appears inevitable or (3) one hour has elapsed.   As a minimum,
ensure that test observation continues for a period of 1 hour. 

(v) If the proposed fire test is to be used, which is not recommended, increase the time
of application of the ignition source to 120 seconds or more.

(vi) Permit the use of the ASTM room as an alternative to the California room.

(vii) Not restrict testing to “twin” mattresses.

(viii) Include an option to test at any location on the side of the mattress to ensure
uniformity of application of fire safety designs in the mattress.

Yours sincerely

Dr. Marcelo M. Hirschler



GBH International
2 Friar's Lane

Mill Valley, CA, 94941
Tel: 415-388-8278; FAX: 415-388-5546

e-mail: GBHINT@aol.com

Ms Susan Lancara
Bureau of Home Furnishings & Thermal Insulation
State of California - Dept. Consumer Affairs
3485 Orange Grove Avenue
North Highlands, CA, 95660-5595

April 17, 2003

Dear Ms Lancara,

I would like to comment on the proposed regulatory activities by the Bureau associated
with the fire safety of mattresses, and related to AB 603.

I am very pleased that the Bureau of Home Furnishings & Thermal Insulation is taking the
leadership in attempting to provide fire-safe mattresses for the residents of the State of
California, in accordance with Assembly Bill 603.  I believe that AB 603 has the potential for
considerably lowering the number of fire victims associated with mattress burning, especially
children.

However, I am very concerned about the potential for unsafe mattresses unless the
requirements are based on a fire test method of suitable severity.  Thus, I want to make several
points.

* Work at CBHF has demonstrated that the NIST burner (used in TB 603) is significantly
less severe than the burner in the CA TB 129 test.  Thus, I believe that using TB 603
instead of TB 129 for rulemaking is not fully representative of what was intended in AB
603 and will be much less effective increasing fire safety in California than was intended
by the Legislature when it passed AB 603.  Please consider reinstating TB 129 (or its
equivalent ASTM E 1590, with a pass/fail criterion of 100 kW), as originally envisaged
in AB 603 instead of the now proposed TB 603 for rulemaking.  

* It has been possible for many years to develop mattresses that meet the requirements of
CA TB 129, with a pass fail criterion of a peak rate of heat release of 100 kW.  Thus, this
pass fail criterion of CA TB 129 (namely 100 kW) should remain the requirement for
rulemaking of mattresses.



* Analyses that I have conducted, following fire tests, have shown that mattresses that meet
the requirements of the test in ASTM E 1590 (or in NFPA 267 or in CA TB 129), but with
a pass-fail criterion of 250 kW can easily cause a small compartment (even one with a
minimal amount of combustibles) to reach flashover very quickly when ignited with a
realistic ignition source.  This work was published as: "Fire Safety in Detention
Environments", Marcelo M. Hirschler , Fire Risk & Hazard Assessment Symposium,  Fire
Protection Research Foundation, June 20-22, 2001, Baltimore, MD, pp. , NFPA, Quincy,
MA.  

* Tests that I have conducted indicate that heat release rates of significantly less than 150
kW were obtained with mattresses available in the USA in the 1930s.  We should be able
to provide technology in the 21st century that exceeds the level of fire safety from the
1930s!!!! This work was published as: "Mattress/Bedding Fires:  Statistics and Fire Data
Associated with Recent Experience", M.M. Hirschler, Fire and Materials Conf., San
Francisco, CA, Jan. 22-24, 2001, Interscience Communications, London, UK, pp. 129-
140.

* Melting and dripping with the formation of flaming drips is a severe fire hazard and should
constitute a criterion for failing a system.  When flaming drips occur they can cause the
ignition of materials or products on the floor and spread the fire easily.  Moreover,
materials that melt and drip away from the flame (unless the flame is applied directly from
above) "cheat" the test by appearing to meet the requirements but, in effect, not really
"burning" under the test conditions, while they would burn under realistic fire conditions.

* It is important to realize that a room will reach full fire involvement as a result of the heat
released by a mattress which then ignites other nearby products, since a mattress is usually
the item with the largest heat content in a bedroom.  Thus, the control of the heat released
by the mattress is critical and a value of 150 kW is excessive.

* The bed clothing that is most likely to release high levels of heat, such as padded
comforters, are not used in a large fraction of the homes in California.  They are not used
to any significant extent in Southern California because the climate is such that additional
protection against the cold weather is not usually necessary.  They are also not used in low
income housing since the cost significantly exceeds the cost of blankets

* Research that I have conducted has shown that mattresses sold in the United Kingdom have
been able to be built with padding materials of vastly superior fire performance than the
padding materials in general use in the USA.  This work was published in: “Flammability
of Mattresses: Recent Fire Test Data and Implications”, M.M. Hirschler, Business
Communications Company Eleventh Ann. Conference on Recent Advances in Flame
Retardancy of Polymeric Materials, June 3-5, 2002, Stamford, CT, Ed. M. Lewin, pp. 280,
Norwalk, CT, 2002.



* The work conducted by NIST, in NIST Technical Note 1446, "Estimating Reduced Fire
Risk Resulting from an Improved Mattress Flammability Standard",  by T.J. Ohlemiller and
R.G, Gann, 2002, showed that a mattress where the only fire protection is the use of an
external barrier (while retaining all non fire retarded foam inside) can lead to a peak rate
of heat release of 750 kW (Table 4, page 45, Note 37), even though the mild NIST burner
was used.  This mattress was the one NIST considered to be a "fire safe design", which was
actually unsafe when fully tested.  Thus, it is critical to ensure that such mattresses are
safe in realistic fires and that the use of mediocre barriers is not the only fire protection
afforded the consumer.  The use of a very long test period is critical to ensure that unsafe
mattresses are not used: the peak rate of heat release was achieved after more than 30 min
of testing (this does not address the ignition source).  Thus, the test should indeed be
followed for 60 min, for safety’s sake.

* In order to ensure that a mattress is really safe in the event of fire, rather than just
providing some delay in ignition, a sufficiently long application of an ignition source is
critical.  Work by the Combustion Behaviour of Upholstered Furniture (CBUF) project
indicated that “It is important that the ignition conditions (size of ignition source and time
and point of attack) during standardised testing, will not influence the results of the hazard
analysis.” (B. Sundstrom, “CBUF - Fire Safety of Upholstered Furniture - the final report
on the CBUF research programme” - European Commission - Measurements and Testing
Report EUR 16477 EN, Interscience Communications, London, UK, 1996, p. 65).  From
that, CBUF authors conclude that the critical fire safety considerations are based on the
heat released once a “detectable fire size” of 50 kW is reached and they call the period
from application of the ignition source until a detectable fire size is observed as the
“ignition period”.  They further show that testing with an ignition source that is too small
can lead to a false sense of safety, while testing with more severe ignition sources leads
to very similar heat release rate curves.  Therefore, the time of application of the NIST
burner should be increased to obtain a realistic representation of the fire hazard of
mattresses.  Ignition source application times of 50 seconds and 70 seconds, as shown in
TB603, are insufficiently long to give a needed margin of safety.  It is important to note
that the so-called “safe” mattresses tested by NIST using TB 603 (in NISTIR 6497,
mattresses 3 and 4) did not reach the “detectable fire size”, indicating that they were not
really fully ignited.  On the other hand, that same mattress 3 gave up to 750 kW when the
cover fabric/barrier was breached (NIST TN 1446).  Therefore, clearly the duration of
application of the ignition source was insufficient.  I strongly recommend that, if TB 603
is used, the time application of the ignition source be increased (for example to 180
seconds, as in TB 129).

* In conclusion, I recommend the following:

(i) Continue with this rulemaking to increase consumer safety.

(ii) Replace TB 603 with TB 129, which is a fire test that is much more representative
of real residential fire safety conditions.



(iii) Use as peak rate of heat release pass/fail criterion a rate of heat release of 100 kW

(iv) Add a pass/fail criterion that ensures that there are no flaming drips from the test
sample.

(v) Continue using an end point criterion that ensures that testing is not abandoned
until one of the following criteria apply: (1) there are no visible signs of any type
of burning, (2) flashover appears inevitable or (3) one hour has elapsed.

(vi) If TB 603 is to be used, which is not recommended, increase the time of
application of the ignition source to 120 seconds.

* It is critical that the test method that is used results in real fire safety for the consumer.

Yours sincerely

Dr. Marcelo M. Hirschler



GBH International
2 Friar's Lane

Mill Valley, CA, 94941
Tel: 415-388-8278; FAX: 415-388-5546

e-mail: GBHINT@aol.com

Ms Susan Lancara
Bureau of Home Furnishings & Thermal Insulation
State of California - Dept. Consumer Affairs
3485 Orange Grove Avenue
North Highlands, CA, 95660-5595

July 30, 2003

Dear Ms Lancara,

I would like to comment once more on the proposed regulatory activities by the Bureau associated
with the fire safety of mattresses, and related to AB 603.

As I have already said before, I am very pleased that the Bureau of Home Furnishings & Thermal
Insulation is taking the leadership in attempting to provide fire-safe mattresses for the residents of the State of
California, in accordance with Assembly Bill 603.  I still strongly believe that AB 603 has the potential for
considerably lowering the number of fire victims associated with mattress burning, especially children.

However, it has now become clear that the proposed California Technical Bulletin 603 has a very
strong potential to allow unsafe mattresses to be used and thwart the intentions of AB 603.  This is especially
true in view of the fact that it is proposed not to require that the padding itself meet California Technical Bulletin
117.  Thus, I want to make several points.

* It has been shown that CA TB 603 can be met by using standard (non fire retarded) foam with a
barrier.  In fact, that was one of the results of the original NIST work: the “fire-safe design” mattress
in NIST Technical Note 1446, "Estimating Reduced Fire Risk Resulting from an Improved Mattress
Flammability Standard",  by T.J. Ohlemiller and R.G, Gann, 2002, was identical to the standard
(unsafe) residential mattress, except that the only fire protection was the use of an external barrier
(while retaining all non fire retarded foam inside).  This is extremely dangerous since it is well known
that the bulk of the fuel (and thus, the bulk of the resulting heat release) comes from the padding (foam)
in a mattress.  Thus, the use of a mattress with unsafe padding or foam has the potential to create a
severe fire if the barrier is breached.



* It is well known that a very significant fraction of the fires staring in residential mattresses are started
by children playing.  Such children may well damage the mattress ticking “as a game”, thus exposing
the unsafe padding or foam.

* It is thus imperative to require that the foam itself meet a certain level of fire safety, at least as
represented by California Technical Bulletin 117, which will somewhat lower its heat release rate
(especially once the improved version of TB 117 is approved).

* The use of the draft TB 603 with no requirements for fire performance of padding will have the
potential of actually decreasing the fire safety of a mattress compared to mattresses that contain fire
retarded padding.  This is certainly not what was the intention behind the legislation contained in AB
603.

* As I have already stated several times, work at CBHF has demonstrated that the NIST burner (used
in TB 603) is significantly less severe than the burner in the CA TB 129 test.  Thus, I believe that using
TB 603 instead of TB 129 for rulemaking is not fully representative of what was intended in AB 603
and will be much less effective increasing fire safety in California than was intended by the Legislature
when it passed AB 603.  Please consider reinstating TB 129 (or its equivalent ASTM E 1590, with
a pass/fail criterion of 100 kW), as originally envisaged in AB 603 instead of the now proposed TB
603 for rulemaking.  

* The proposed changes issued July 15, 2003 make the TB 603 test even weaker, by permitting a
higher heat release rate and observing the mattress for a shorter period.  Both modifications (going
from 1 hour test duration to 30 minutes test duration and going from a 150 kW pass/fail criterion to
a 200 kW pass/fail criterion) will result in a milder test and a lower degree of safety.  I have several
times argued that a pass/fail criterion of 100 kW should be required, and I still believe so.

* It has been possible for many years to develop mattresses that meet the requirements of CA TB 129,
with a pass fail criterion of a peak rate of heat release of 100 kW.  Thus, this pass fail criterion of CA
TB 129 (namely 100 kW) should remain the requirement for rulemaking of mattresses.

* Analyses that I have conducted, following fire tests, have shown that mattresses that meet the
requirements of the test in ASTM E 1590 (or in NFPA 267 or in CA TB 129), but with a pass-fail
criterion of 250 kW can easily cause a small compartment (even one with a minimal amount of
combustibles) to reach flashover very quickly when ignited with a realistic ignition source.  This work
was published as: "Fire Safety in Detention Environments", Marcelo M. Hirschler , Fire Risk & Hazard
Assessment Symposium,  Fire Protection Research Foundation, June 20-22, 2001, Baltimore, MD,
pp. , NFPA, Quincy, MA.  

* Tests that I have conducted indicate that heat release rates of significantly less than 150 kW were
obtained with mattresses available in the USA in the 1930s.  We should be able to provide technology
in the 21st century that exceeds the level of fire safety from the 1930s!!!!  This work was published
as: "Mattress/Bedding Fires:  Statistics and Fire Data Associated with Recent Experience", M.M.
Hirschler, Fire and Materials Conf., San Francisco, CA, Jan. 22-24, 2001, Interscience
Communications, London, UK, pp. 129-140.



* Melting and dripping with the formation of flaming drips is a severe fire hazard and should constitute
a criterion for failing a system.  When flaming drips occur they can cause the ignition of materials or
products on the floor and spread the fire easily.  Moreover, materials that melt and drip away from
the flame (unless the flame is applied directly from above) "cheat" the test by appearing to meet the
requirements but, in effect, not really "burning" under the test conditions, while they would burn under
realistic fire conditions.

* It is important to realize that a room will reach full fire involvement as a result of the heat released by
a mattress which then ignites other nearby products, since a mattress is usually the item with the largest
heat content in a bedroom.  Thus, the control of the heat released by the mattress is critical and a value
of 150 kW is excessive, and one of 200 kW is even less safe.

* Research that I have conducted has shown that mattresses sold in the United Kingdom have been able
to be built with padding materials of vastly superior fire performance than the padding materials in
general use in the USA.  This work was published in: “Flammability of Mattresses: Recent Fire Test
Data and Implications”, M.M. Hirschler, Business Communications Company Eleventh Ann.
Conference on Recent Advances in Flame Retardancy of Polymeric Materials, June 3-5, 2002,
Stamford, CT, Ed. M. Lewin, pp. 280, Norwalk, CT, 2002.

* The work conducted by NIST, in NIST Technical Note 1446, "Estimating Reduced Fire Risk
Resulting from an Improved Mattress Flammability Standard", by T.J. Ohlemiller and R.G, Gann,
2002, showed that a mattress where the only fire protection is the use of an external barrier (while
retaining all non fire retarded foam inside) can lead to a peak rate of heat release of 750 kW (Table
4, page 45, Note 37), even though the mild NIST burner was used.  This mattress was the one NIST
considered to be a "fire safe design",  which was actually unsafe when fully tested.  Thus, it is critical
to ensure that such mattresses are safe in realistic fires and that the use of mediocre barriers is not the
only fire protection afforded the consumer.  The use of a very long test period is critical to ensure that
unsafe mattresses are not used: the peak rate of heat release was achieved after more than 30 min of
testing (this does not address the ignition source).  Thus, the test should indeed be followed for 60 min,
for safety’s sake.

* In order to ensure that a mattress is really safe in the event of fire, rather than just providing some delay
in ignition, a sufficiently long application of an ignition source is critical.  Work by the Combustion
Behaviour of Upholstered Furniture (CBUF) project indicated that “It is important that the ignition
conditions (size of ignition source and time and point of attack) during standardised testing, will not
influence the results of the hazard analysis.” (B. Sundstrom, “CBUF - Fire Safety of Upholstered
Furniture - the final report on the CBUF research programme” - European Commission -
Measurements and Testing Report EUR 16477 EN, Interscience Communications, London, UK,
1996, p. 65).  From that, CBUF authors conclude that the critical fire safety considerations are based
on the heat released once a “detectable fire size” of 50 kW is reached and they call the period from
application of the ignition source until a detectable fire size is observed as the “ignition period”.  They
further show that testing with an ignition source that is too small can lead to a false sense of safety,
while testing with more severe ignition sources leads to very similar heat release rate curves.
Therefore, the time of application of the NIST burner should be increased to obtain a realistic
representation of the fire hazard of mattresses.  Ignition source application times of 50 seconds and
70 seconds, as shown in TB603, are insufficiently long to give a needed margin of safety.  It is



important to note that the so-called “safe” mattresses tested by NIST using TB 603 (in NISTIR 6497,
mattresses 3 and 4) did not reach the “detectable fire size”, indicating that they were not really fully
ignited.  On the other hand, that same mattress 3 gave up to 750 kW when the cover fabric/barrier
was breached (NIST TN 1446).  Therefore, clearly the duration of application of the ignition source
was insufficient.  I strongly recommend that, if TB 603 is used, the time application of the ignition
source be increased (for example to 180 seconds, as in TB 129).

* In conclusion, I recommend the following:

(i) Retain a requirement for mattress padding/foam to meet a certain level of fire
performance, for example at least CA TB 117.  If this section is eliminate, it will be
certain that much of the padding will have extremely poor fire performance, dramatically
increasing the probability of having an unsafe mattress.

(ii) Replace CA TB 603 with CA TB 129, which is a fire test that is much more
representative of real residential fire safety conditions.

(iii) Use as the pass/fail criterion for peak rate of heat release a rate of heat release
of 100 kW, whether TB 129 or TB 603 is used.

(iv) Add a pass/fail criterion to the regulation to ensure that there are no flaming
drips from the test sample.

(v) Use an end point criterion that ensures that testing is not abandoned until one
of the following criteria apply: (1) there are no visible signs of any type of
burning, (2) flashover appears inevitable or (3) one hour has elapsed.   As a
minimum, retain the minimum testing duration of 1 hour in TB 603. 

(vi) If TB 603 is to be used, which is not recommended, increase the time of application of the
ignition source to 120 seconds.

In other words, the modifications proposed in the July 15,
2003communication are all inappropriate and will lead to
significantly lowered fire safety.  The most serious problem is the
raising of the pass/fail criterion from 150 kW (already too high) to
200 kW.

* It is critical that the test method that is used results in real fire safety for the consumer.  The
document issued on July 15, 2003 will not ensure the use of fire-safe mattresses by the
children and other residents of California.

Yours sincerely

Dr. Marcelo M. Hirschler



GBH International
2 Friar's Lane

Mill Valley, CA, 94941
Tel: 415-388-8278; FAX: 415-388-5546

e-mail: GBHINT@aol.com

Ms Susan Lancara
Bureau of Home Furnishings & Thermal Insulation
State of California - Dept. Consumer Affairs
3485 Orange Grove Avenue
North Highlands, CA, 95660-5595

November 5, 2003

Dear Ms Lancara,

I want to comment on the proposed modifications to the text of section 1371 of Title 4; Cal.
Code of Regulations, as stated by the Bureau Chief, Ms Lynn Morris, dated November 3, 2003.

Fire safety is primarily associated with heat release, and the rate of heat release of a mattress
is a function of the padding used, because of its much larger mass than that of the ticking and other
covers.

The work conducted by NIST, in NIST Technical Note 1446, "Estimating Reduced Fire Risk
Resulting from an Improved Mattress Flammability Standard", by T.J. Ohlemiller and R.G, Gann, 2002,
showed that a mattress that is fire retarded simply with an external barrier (and without change to the
foam used) can lead to a peak rate of heat release of 750 kW (Table 4, page 45, Note 37), even though
the mild NIST burner was used.  This mattress was the one NIST considered to be a "fire safe design",
which was actually unsafe when fully tested.  Thus, it is critical to ensure that such mattresses are safe
in realistic fires and that the use of mediocre barriers is not the only fire protection afforded the
consumer.  This is especially true if the consumer believes that the new mattresses are fire safe.

In consequence, it is clear that CA Technical Bulletin 603 can be met without using fire safe
padding materials.  If the polyurethane foam used in new mattresses does not meet a minimum of fire
safety, by complying with CA TB 117, it is critical that the consumer be aware of this.  It is critical that
the test method that is used results in real fire safety for the consumer.

Therefore, it is critical that the labeling that indicates that the foam is still unsafe if it does
not meet California TB 117 must remain.  Please do not delete section 1373.1 of Title 4 of the
California Code of Regulations.  It is now more critical than ever to retain this warning to
prevent tragedies due to misinformation to the consumer.

Yours sincerely

Dr. Marcelo M. Hirschler














































































































